Purification and characterization of dihydropyrimidine dehydrogenase from pig liver.
Dihydropyrimidine dehydrogenase was isolated from cytosolic pig liver extracts and purified 3100-fold to apparent homogeneity. Purification made use of ammonium sulfate fractionation, precipitation with acetic acid and chromatography on DEAE-cellulose and 2',5'-ADP-Sepharose with 28% recovery of total activity. The native enzyme has a molecular mass of 206 kDa and is apparently composed of two similar, if not identical, subunits. Proteolytic cleavage reveals two fragments with apparent molecular masses of 92 kDa and 12 kDa. The C-terminal 12-kDa fragment seems to be extremely hydrophobic. The enzyme contains tightly associated compounds including four flavin nucleotide molecules and 32 iron atoms/206-kDa molecule. The iron atoms are probably present in iron-sulfur centers. The flavins released from the enzyme were identified as FAD and FMN in equal amounts. An isoelectric point of 4.65 was determined for the dehydrogenase. Apparent kinetic parameters were obtained for the substrates thymine, uracil, 5-aminouracil, 5-fluorouracil and NADPH.